Oxidation
of norepinephrine catalyzed by Cu" was variously regulated with nucleic acid components.
The reaction proceeded by a mechanism of sequential random ordered reaction via formation of the mixed complex of nucleic acid component, Cu2+ and aromatic reductone. Using norepinephrine as an aromatic reductone, the promoting activities of nucleic acid components on the oxidation of norepinephrine were compared and the effect of these com ponents to the specific stage of the oxidation process was kinetically investigated. The results indicated that velocity of the oxidation was most remarkably stimulated in the presence of adenine. 
MATERIALS AND METHODS

Chemicals.
Bases (Cyt, Thy, Ura, Ade and Gua), nucleosides (Cyd, dThd, Urd, Ado and Guo) and nucleotides (P-Cyd, P-Urd, P-Ado and P-Guo) were obtained from Wako Pure Chemical Co., Ltd. and Kojin Co., Ltd., respectively. NAD+ was obtained from Kyowa Hakko Co., Ltd. NE was a product of Fulka Co., Ltd. Each chemical was confirmed to show a single UV-absorbing spot on paper chromato graphy or paper electrophoresis.
The solvent systems used were isopropanol-HCl-H2O (17: 4: 4) and n-* Present address: Nissin Food Co ., Ltd. 
RESULTS
Oxidation of norepinephrine catalyzed by Cu" in the presence of nucleic acid components Effect of bases. In the presence of 0.3 ram Cu", the velocity of Cyt dependent NE oxi dation was measured in different concentration of NE (0.1, 0.3 and 0.6 mm) and NE dependent NE oxidation was also tested using various concentration of Cyt (1, 3 and 9 mm). The results were shown in Fig. 2 -a. The oxidation rate was enhanced depending on both concen tration of Cyt and NE. This result indicated that as was the case of Ade, Cyt stimulated NE oxidation by composing the mixed complex, Cyt-Cu2}-NE. Though NE oxidation by Cu2+ alone was so small that absorbance at 490 nm of the reaction mixture attained 0.01 after a 30 min incubation even in the presence of the highest concentration of NE, but the reaction was promoted 30 to 35 folds by ad dition of Cyt.
Ade showed a remarkable effect on oxidation of NE at initial 2 min, followed by a decreasing rate. The initial reaction rate markedly de pend on the concentration of Ade and NE. In order to measure the oxidation under the (Fig. 2-b) . It was difficult to estimate the oxidation rate of Gua under the same condition as other NC, since Gua was scarcely soluble in the buffer solution used on account of its intramolecular hydrogen bondings. Then, the concentration of both Cu2+ and NE was modified to 0.3 trim. Even though NE was incubated with various concentration of Gua (0.0667, 0.02 or 0.00667 mm Gua) for longer time the oxidation was not effective. This result was in contrast to that of Ade, which remarkably promoted the oxidation of NE even at 0.1 mm. Thy or Ura never promoted the oxidation.
Effect of nucleosides. The activity of Cyd dependent NE oxidation was not so remarkable as that of Cyt. Ado showed the NE oxidation activity, but the effect was not followed by the suppressive one as Ade. Since Guo was poorly soluble, the concentration of Guo used was 1.67 -0.167 mM. Although Gua did not show oxidation activity to NE, Guo remarkably promoted the oxidation. These results are shown in Fig. 3 .
To investigate the oxidative activity of dThd and Urd, each nucleoside (9 mm) was added to the mixture of NE-Cult (contained 3 mm NE and 0.3 mm Cu").
The reaction conditions were the same as those used for the assay of oxidative activity of their bases. The results indicated that these nucleosides had little effect on the oxidation of NE.
Effect of ribonucleotides and NAD+. Oxi dation of NE by ribonucleotides was also in vestigated. P-Cyd was effective for the oxi dation of NE as well as Cyt and Cyd. The effect of P-Ado on the oxidation of NE was similar to that of Ado, but not of Ade. P-Ado exhibited the stimulative effect. P-Guo also remarkably promoted the oxidation as Guo. P-Urd showed a significant effect on the oxi dation of NE, though Ura or Urd had little effect. The results of oxidation of NE by these nucleotides are summerized in Fig. 4 were computed from the results shown above and listed in Table I . When the concentrations of Cu" and NE were 0.3 mm and 1 mm re spectively, the oxidation velocities (v) in the presence of NC were given by substituting the corresponding equilibrium and velocity con stants in equation (1). Ade had the most significant v value and followed by Guo, P-Guo, Cyt, Cyd, NAD+, Ado, P-Cyd, P-Urd and P-Ado, which decreased in that order. 
